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(72) ^59* vx--.y:/.^ 

;^-H>- (#%:/iLx) •t3.>3^^' 7 
/^-h^>h - 106-302 
(72)«99# •^'a-f 

>-H>- 86-23 
(74)f^A 100064621 

#s± lUiii at» 



(54) [«9lco€iW :^/1^•-f XO7:^^--'^^O-Kjb5^i5'>3fe««0Hji;^SMt;j^^ 




I (min) 



!(2) 00 1-1 04 79 7 (P'2 0 0 1 - 1 0JL8 



ITieMtf0^p$fL/::*j§)lS^$t;8 0 ± 2 0"CT-|3iJ«ia 
Xior fe'MtoziHtf-^ yjtftBioSji:^ 

Vcf-^ymmnw^-m, 

9 y)i^mhn(^)Ri3mm-h \,z-:>ixxmm-h ^ t 

-fe7S /^7K, aiXigi»-^*^f>:5r^S*>^>iMiR$ 
xa:>7i-9—^m.<r)-mt'i-^ yimmnm^ 

urn, 

[m^ms] mtii-y^^xa^ri-^-^mai-mvc 
ymmtrnmi'mzw-.x^i,, ^<r>mm 
*jp;e. hxn-vr<mnifmm<mmz-Sj\:x'iism 

[ if *JS 9 1 mWmmi. , y . ^rti 

A^^>:5r ■l.l¥*'f>iMlR$iil.Mii*»-':>T'$) I. C t *■ 

{^^-9 y%mi^m%-y^'&. 

Wiim. 1 0 ] mwrnwAi., Kft^^ -j ny, 7 u- 



m!^h^\\iz-%<mwcmzm.-^Lxhh ; t s-^ 
MSx 'J 3 y r^undf j/ Hii'i.r^Hf-i^ 3 yx-f-y r 
WcM^^-^h ; i: a: t-|> ll*Ja9 Eiii<7)-f y-^ 

^i^'y^e®^. 

[000 1] 

— tfSi7)Z8Sft^^' y3tfi«iOi?ji:^&M?/{-7tS4.«Stc 
L , J: 0 If L < {ij^WiiOigjt^t^ia^^SSrit:- 

[0002] 

(o^ikx/wmmimA'h^mixmx'ii^Ti^, 

mmmi\L-^mmtmni:mmz'ir-:>x<>^h. it 
fmi.zm i> mmiia^mnM ^ wm^mizi^ tti 

i;2:1839*(CBecquei-l ii^%M.lfzm'(=ik 
SO. T i 02m^B^Bl1ilC3t$rPJtLT*Sr7j<^i:K 
^K:«-f»-rSC:>:r 1 9 7 2^tH*OFu j i sh i 
m at H o n d a:*iffi^LT*»''5.1lSt^L-^^. 

[0003] ^^txm^^tLrcitm=<7)'^x-i>iM(t^ 

9 y JilKi < floS.^ LT I ^ I. <0T--#^ < 
ill>3tMIT-if,l., ZKftf-^'ytl. 3t*l«>: L TISIg 
t i. T:^ — fU^OiSa^BftSSrltit t'ttillf ^ h 
^rt\ l^oT, ^:?ya}|^®*>f.Jn*^fSSir^^S 
^KJCSrcfr LT^^B^aSO-Kftf-^'y&i^L/;)®-^, 
i ^1 *: 7:>- — fe'Si?)ZiE-ftf - y tc^ffi-t h fzMzm 

m^4oo'c»sikX'hh. 

[ 0 0 0 4 ] ttJi^, itiAmt txzmit^9 y^mm-t 
hiimiztiTi-9—^m.ff)zMit'}-9 ym^j^mx-m 

ffltl.:^^, ^^1S.(0^^mzV'>U'y)Umso\-se] metho 
d)T'T-^^'— eS(0-BS^b^^'yOSM$rJg^LTi3Effl 

xa)mmi]'(>^muiwi^(r)^^mk^<r>m-^x o t 
mmm/}^:k ^ < t j: o ijr?) s *\ s^it^^onfflB^j 

yoiiM $r BmhikMmm.x'^^ixtzmm^ 
[0005] OT, e!5R<7)y;L'y^uatij: hiim(:(r)m^ 
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^9 >^#^;^T' "/ 7' : ( c ) > ^ 

r : ( d ) mLm^^i\fzZM\'t^9yi:m^LX'm^ 

^xr^^-^m(r)z.mt'h^ymm^mm-hy^'r'v 
[0006] it^ L . ■m^<^-mit'f--9 y^m-.crym't 

mt\m-m^-(r>'ry^'iX{zfmix^%a)xm 
m{t^^> jf^mmco'^^^^mmixMmmm.^ 

■^^^tK-^O^^L^-yfZ. 

[ 0 0 0 7 ] fg^E, f^mmzm^$ixx^^^r'r-:p—\z 

mc^)ZMiti^^yfmt LTtiD E G U S ACT) P 2 5 

mmmiz±§,^iLX^^^^rzi-fxh^^. itz. zi-^^y 
mfzih{zmm^:^^tx.9 y-Mz%^^^txm^t 

Uiiitixmm^ii^^fz^Mmx'h^. 

[OOOSl 

(^T^m^.ilim-thfz^^ztc ^ivrz{>(^)X'h ^) , 

:$^--\fm(7)ZMiti-9 y^Mm<^mmyim^mzmmii 
mx-mm^iitz-ry^^ xcr^r-r^—^m.a^z.mtt^ 
ymmi:^mh:itxhh. 

[0009] 

{wmzmmhfz}h(7m^) ±Mm'^7:mhtz^a) 
~^mmrz^9y^mi%mMth 

l> -/ rt , M«l7t?^'iaD$ it/::*?§?g^4^8 0 ± 2 0 

Tt. rt^^^s}c7)ZMiti'i$^yv:fi'mm^^nmz 



zi-y^^y^'i-ixT'vrt^mi^zt^^myt^^ 
'i'y^.tx<o7'r^—^^<7yzMit^^ yiitMm<^mm 

[00101 

(Tyi-y^^ X<r)Ti-^'-^m.(r>zmit^9 yMm(om 

mifmiHzmtiifmTmi^-^ixfzmmmmizmm 
th. y^^m<r>^y'^^ xcoTi-^-^m.c^^zmit'f'^ 
y^m<^mm'nmii. -^mmt^z^^yitimnT: 
muthxy-^vrt . n^-^irfzymmzmxitiM.mmm, 
^mturrh^^Tyrt. ^<7)^,^m\iLtzyi<mi^^^'9 

so ±2 O^CTmm IKcff^^n-^-y a y (pept.i 

zaUon)LXi-y^'i X(r)T-r^- -^mcOZMlti- ^ >' 

^9 yvtmrni^mz-n^-n^ yif^hT^^-zr^ 

[0 0 1 n "T^yiimmkmm^zwmtm. m 
/J^tmkimx^^fzimm.imm. Lts:-^ ^^r^-if 
-iy^y-th^{z\m^mmmzm^\^x\.^v^^ 
ywm^^WM^'thmntLx^m^Ai.. x(±r;^ 

^ y. t^x% t . ^9 yn!,m^nt ixiti~i^ yrfi^^ 
i/.H. mti-^y. ximM^^y^m-^h^ttn- 

Z.tLh<r>mat^9y'<Vrui\^^^>{ F(titaniu 
in(IV) isopropoxide), ^;5^ >'X h^r^f ^ F (titaniuod 
V) ethoxide). TiC I4. Ti OSO ^m^hh. 

[0012] m^ifzim-nrnziiK^x^r^'^-i^ 3 

ythKm^mit'h^ y]!^%mn(^^t^mvith{z-jix 
xmim-h. Km^tT't9-^mc^z.mt'i-9 yoy 

ncrim.t^^\'^%^\:zmnmz^v^^r-t'^-y^ y^T^ 

[ms 0 ± 2 o'cxh h . :z(r^^m±. zM\t^9y<7) 
ftLmRx/^i&^Bimmz± j tcBmz:Ri,i i . m x i,t . 

Tt^-'^mcryzMUt^^ yYji.mm<7)^J^itiz^^^ 

MIt. ^(^fz^. Rm^ii^^mWj:i^iz\±'^^ 
^zzi-y- ^ yf^ixhmzr^mif^±-^h. ttchh. 

^r^A£- 3 y(r)x f rxKmi^m^ 9 o vm±x 
(i. 3 yi)<MMzm^Lx-mit^9 yco 

?4^W^x>'iiSnL.. ZixlcX ')7-ti$^—^m<^ZM 

it'f'9yYMm(7)^i^mz±^^j:^miRi,^'r. m 

iz^ Ri^^^m^i o^cvjTx^i. {^^ffim^^'^MMzm 
ii^^ix^mm^^BWco-mti^^ y/.mmt ixm-^ 

[0013] ^tiiz^ ^WMc^mmy^mii. m-^mo 
mmi^zi-i^^y&mmzi^^^i'zmMLfzm. re^iMt 
rimi'htzib(r>mximmm,m'mmMifzm. 

0± 2 O^Ccoi^mXmEm^. mum2- 1 0B# 

mm^m^itx^r^-tf-i^ 3 yiffo t . -ry^-i 
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Ui-h.) . A\ti^'}^yr)V:2^i.Y^mm)LLXm 

v»/>>^fr. mt> \)^yx\t9\^-\ir^9yw&m.^ 

m3i 1 talt : ratio) ^iilltCpSLTRffSiO 
r'/^ ^S'ffi^^^S/JU^^ili'^SSi. its. B$Pa. XfifiS 

t^mizumt^^rzwy^jc^.yx'h') . t^^mt/^Tmcomm 



ALDRI CttTl^gSflT^cf^^y (IV) yrn;K^ 
K (Titanium isopropoxide) (97%) . ( 7 
0%) . 2-rny\V-;Kpropanol). MJ^ISMCKT) 

miinm^^\^^mmi. mm^ixtzzm^ti-^ycTym^B 

<tJg*iXRD(XRay Differentiation: Rigaku D/MAX-II 
IC), 5^^<?D"t^X(iT EM (Transmission Electron Mi 
croscope: Philips CM 20T/STEM) TFIfS L , 3--r^y 
:/f^«7)^®(iS EM (Scanning Electron Microscope: J 
eol JSM-820)*:ffll^Ta«LJt. 3ajtL7^;^=J(C||g 

;j<lS0m 1 ^7.ri. mwimimTmwi^j:f)^c,5m 

l<D2-raJiy-flt3 0ra[</)^9y (IV) -fvr 

Lfz. m.^mm(r^mwm^hht. 2 m i o^'k^^^so 

LfzWi. 8 0'CcO:?)--^yWSX(c7 7Xn^?SLfs:m. 8 
[0017] mmiimTmm^ixrzYMm^:^'yXiz 

T^ vrn-T^y^'ixmm&uz^k. ^s&itm^ 
m^Lfzmm. Ti-9-'^m(Dzmti'9ycr>^'^^ 

^iO^^X(iTEMri^5. 1 nmX' A ^ClhS: filial- 

m<^^mmcom^mmthtz^(^^^uyr}u-o . 

2 5x1 0-3aa%?i?giOiife*ISISm. *^ 2 5 O n m 
1 mWcO^KK^^^-^l) U VBSJtT-C*?j2^0 
mc9 4%gJgi7)^)i?*«S^Sii;^c (S2(?)a$:# 
BS) , 

[00 18] (Ilf6fi?!l2) 

T^^-- tf^^TlQ, (5 0mo 1%) +S i (3 
3mo 1 %) i-/yVl-c;o^^ 
ALDP.iCHi&xm^^ixtzi'^y (IV) 
F (7 0%) . 5^^(70P-^) . T-h7X^yU^A'h>' 
h(orthosilicat«) (98%) . Rl/x,9/-jV 
(9 9%) ^HiSL^V^Tfi^fflL. IBmQcoimm. 

"SAs^m Lfz. mm^rctzzM^t^^ y(^)^^^itmi± 

XR.D(Rigaku D/MAX-IIIC). S^iO^f >f X;iTEM(Ph 
ilips CM 20T/STEM)T5liSL. ^-"r ^ yy^k<r)mm\t 
SEM(Jeol JSM-820)^fflV^T^^L/:, 3nA77X 

=?(c.^a*4 5m I mrnmirnxm^Ltcif 

h\m\<r>:si9 J-)Vt7 . 5m 1 ^O^^y (IV) xh 

Y(7ym.^mWi^m-Tm^^i\Lx'^.^i.zm^L 
fz. x(o&^mmmM¥^hh ^ . i m i aym-^m 

UVfz^k. S0''C(7yit^}l'^<X\zyyX^^iiLX4^ 

^7 7Xn^SSlC^a^'li-3^wa. 5. 5ml(7)xh7 
x^/U;t7l/h>''J^-h, 0. 9mlc0^g7K. 0. 0 
19ml (Om^. 1 3m I C0X:5^ 

mEX'%'^2^^mnLrz. 

[0019] mti-nmxm^^ixfz'/Mm'kfjyxiz 
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5 X 1 0-3Sft%?§?S<7)BiifeSI®ISS«. i^2 5 0nm(7) 

[0 0 2 01 immm3) 

Ti-^ --^mcQT iO, (6 7mo 1%) + S iO. (3 
3m o 1%) ^J\ni^<7)^& 



ALDRICHttT-gitSit/vrf-i^^y (IV) Xh^^-i 
F (7 0%) . fiMK ( 7 0%) . 'fhyXi')U:^)l'h>' 

oy-h (9 8%) , RUx^y-j\^ (9 9%) iwm 
mm^i^tzZMiti'1^yco^^^Bi\:m±x rd (Rigaku d/ 

MAX~1 1 10 . ftL^COV-i Xiir E M (Phi I ips CM 20T/STE 

M) vmu I. 3 - ^ >f yi/tk^mmii sem ( jeoi jsm- 
1 ^Ai'L. mm^mtmxmnL^j:^^^ i m i coxr^^y 

-fits. 2 4m lio^r^'y (IV) xhifHf^ h'coig-^ 
mmb^ 1 m I crj^^mmitzm. S 0'C(r>:t 

m^^tfzm. 5. 6m 1 OT^^x^y^:t.;^h>'';^- 
^. 0 . 9ml (r>^^t^^ 0 . 0 19ml COMK. RX/ 

13ml OX:$^y--.;lco^g^?^?g^iilT?i4'r^rL-Tt4^ 

[00 2 1 3 mMllf^Tmm^ixfzYfl^mm^^^yXlz 
(^1) 



^W-fX{iTEMr*^l 2. 2nmrj>|.^t^51IS 

-r^ztipxtfz (Tfe^i^#s3) . m^^tLfzYji^ 
mm<omm(0'mim2titzi^(n^ f - y r;!.-- 

0 . 2 5X1 0-5afi%?McOl^ife^Sm. *^2 5 0 
n mO?S;g . 1 m W<7)7t^$ U VKJ|tTX'i^l 2 

fl§S1itC9 3%^^ifrft?;!^m$ii:rv! (Il2<^c5:# 
SS) , 

[0 0 2 2] (MSi^J4) 

ALDRI CH^XM^^ixtz^i^^y (IV) yrn;tf 
K (9 7%) . iii! (7 0%) , RJ/2~rafi 
y-/K9 9. 5%) . hLTliKUNIMIN 
EttT'^3t$il/^^> ^:';n^-f h-^xh'TF(montffl 
orillonite-kunipia F). m^y\it LXitl SMQCOM 

nmmuz. m^^hfzzmit'i-^yc^i&^^mt 

XRD (Rigaku d/m-U\0XmUt6—1j. 

X(iTEM(Phinps CM 20T/STEM)T'«iliSL. rj-x 
-r y^m^mmiiSE M(Jeol JSM-S20) ^fflV^Tffl^L 

^-r. ^l^-^^^4ctc0. Imo \%{ZjfWl,^^ttzm. 

3PA7 7X3(iMie^)^Hi?gi 8 om 1 ^A^fi. mm. 

mwmx^ni^^t<(> 5 m 1 c7)2 -rn; V-zUi: 3 0 

m 1 ^^^y (IV) ^ vras^^^ v^^iu.^mmrm 
ntfz. 

[0023] miifmxmi^-^iitzYmm:^^yxiz 
yr^-'r ^ y9"Lxm^mffiLfz'imi'ni\:^^m 
^Ltztf^^. 7i-9-^moz.mti-^y<^^-:>i&^ny^ 
-^^rni^h c: t i}<x^ tz. mm^titzYAf^con^ 

XtiTE MT^^ 2 0 n mX3bhZt irMUthZ 
ti)<X'^fz (TiSaiJ#S3) , 
[^1] 





Ti02 
(lOOmoIW 


Ti02 + SiOs 
(SOmolX + SOmoIX) 


TiO? 1 SiOz 
(STmolX + 33hioU) 




la^coit-fx 


5. IniQ 


ISnrn 


12. 2ntn 


20I1IH 



[0024] 
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tttzhtz-yx. mm.mx'ommzi, i^mm<,z 
mmim\irrh:it(,zx >)^-t^-it<D$>hit^K 

m^tLfcimmi. ^mcn^^mzmmtmx-^-T 

msmm^-ri>(nx\ ^^imm^^coitx-^^mz 

10 0 2 5) iMitiJioiz, :^mm-mit'h^ >'o 

iti-^y\,zm. ^cr)7i-^~^'m)zjmti'fy^-$^ 



T i ^-XcOttJ^i^M 
(Ti-alkoiide.TiCl«»TiOS04) 









































ytmm 



nrnz^lza-r^ yVt^Zt-bK'^ht^-^om 

i^hh. -ftchio. :^mi<^iimx-zM\fL^i>yitsm 

^j:mm<i>h. set:, ^m(r>mmm<r)m'Xt/^mM!>^j:ff) 
x\ ±^ff)^nmzmm^m^j^ikmzm.f.:mmm 

imi] ^m(r>ri-9—mff>zmi\:^i'ymm<r>m 

mzMmx'hh. 

m2] m^Rx/^^m'Tmm.m^^tzji^uyrji' 
-mtffmm<^ims&m^7ik^^yyx\ aumff)^ 

mmr i o , ^ ffl I >^c^m, b i,i:^%m(^Ti-^—m 

ffimmT i OjSrfflKAcrfel^. cJi*^B^T i Oj/ 
S iOj (5 0mo l%/5 0mo 1%) S'fflV^ytrte 

d{i*?6H3(OTi O2/S iO, (67mo IJi/S 
3mo 1 %) 2:fflv>/c^^T-J>l.. 

[112] 



lUtH: 

too ■ 




-1 1 ■ 

0 30 60 80 120 

m (min) 
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(72) 



h • 204 

h ■ 503- 402 



mwm 3y■^•7^y 

■ ^ 3 y-t y-^y- k • ^y^- 
^-^-yJfa-^ay • 1^Ay-u• 
(SH!l=5:L) -r-^y m^V^^y 
V ' 102-602 
(72)I60M ^By ' "09 ' "^i^ 

• ^ 3 y^y^y- K • ^--vy^ 
;r y- ■ ^n- Y y • 142 • t-:;^ y 
7^N'-h;^yN • 5-408 
klDWm 'yy it^-'^sA 

im'^m- y^^yt" 9v^9-9 ■ i^'jy 

5- Ky ■ 1431-38- i^'Jy :t7^XT 
)V • 1002 

5- Ky- 1431-38 S/'jy i^y^X'f 
)V ■ 1022 
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